Piezo-actuated mouse intracytoplasmic sperm injection (ICSI).
The mouse is a genetically tractable model organism widely used to study mammalian development and disease. However, mouse metaphase II (mII) oocytes are exquisitely sensitive and intracytoplasmic sperm injection (ICSI) with conventional pipettes generally kills them. This problem can be solved with piezo-actuated micromanipulation, in which the piezo-electric effect (crystal deformation in response to an externally applied voltage) propels a microinjection needle tip forward in a precise and rapid movement. Piezo-actuated micromanipulation enhances the penetration of membranes and matrices, and mouse ICSI is a major application. Here we describe a comprehensive, step-by-step mouse piezo ICSI protocol for non-specialists that can be completed in 2-4 h. The protocol is a basic prelude to multiple applications, including nuclear transfer cloning, spermatid injection, blastocyst injection, mII transgenesis, and streamlining micromanipulation in primates and livestock. Moreover, piezo ICSI can be used to obtain offspring from 'dead' (non-motile) sperm, enabling trivial sperm freezing protocols for mouse strain storage and shipment.